a lack of evidence on which to base criteria for the selection of cases. In view of the very definite physical risks and possible harmful psychological effects, it is important that precise indications for the treatment should be determined. The present investigation is an attempt to assess statistically the significance of particular features of the history and clinical state in regard to outcome of treatment, and so to discover valid guides to immediate prognosis.
Broad, discontinuous groupings, such as diagnostic categories, are unsuitable for prognostic purposes, being too ill defined and too widely inclusive. Published results of treatment are difficult to compare and interpret so long as such groups, bearing the same labels, vary to an unknown extent in clinical status. There can seldom be a prognosis of a " disease" in psychiatry and prediction must be based upon the heredity, life history, and presenting symptoms of each individual. For these reasons diagnostic criteria were not used in this investigation, a study being made of the association between defined variables in the clinical picture before treatment and subsequent improvement.
Method
An analysis was made of 150 cases treated by convulsive therapy as in-patients at the Maudsley Hospital.
Unavoidable selection was due to the special type of case admitted to the Maudsley Hospital, and the local opinion regarding indications for the treatment. As all were voluntary patients, and also selected for teaching purposes, there were few chronically ill or severely disturbed patients and there was a high proportion of cases with uncommon features. Almost all cases were depressed and there was a high incidence of neurotic traits.
The presence or absence of 121 clinical items was recorded for each case, special emphasis being given to detailed and objective observations made *by reliable relatives and friends, amplified by investigations carried out by psychiatric social workers and information from other social and medical sources. An attempt was made to use clear, unequivocal definitions but in many cases purely objective estimation of items was not possible. Two ratings of improvement were used, Groups A and B. Group A included those who were either completely free of symptoms or had only slight residual symptoms, which, it was judged, would not interfere with working capacity and be only a slight handicap in social relationships. Those patients in Group B might or might not have shown some improvement but still had marked symptoms, were unfit to resume their normal occupation, and were seriously handicapped socially.
In order to investigate prognostic factors bearing upon the immediate outcome, the cases were classified in the clinical groups two weeks after the course of therapy had finished, and the relative frequency of occurrence of the separate clinical items in each group was evaluated statistically (see Table IV ) by means of the phi coefficient correlation method. This coefficient is a measure of association between two variables, an approximation to a true correlation when the data are in discontinuous form (Guildford, 1941) , the variables here being the presence or absence of improvement and of a particular clinical item. The clinical groups were not strictly discontinuous but could be considered to be so for the purpose of this investigation, where the data did not permit of very accurate statistical treatment.
Corrections for continuity were not made.
Analysis of the Case Material
In some of the 150 unselected cases, treatment had been discontinued prematurely because of refusal of treatment, the occurrence of complications, or change of diagnosis; 23 such patients were excluded from the final analysis. In the remaining group of 127 cases there was no definite relationship between improvement and the number ROBERT F. HOBSON of convulsions given. In this group there were no patients who had received less than six convulsions without clinical improvement. The results of treatment in the selected series of cases are shown in Table I . The association of individual items with outcome in this selected group was assessed by means of the phi coefficient method, and Table IL A detailed analysis of each clinical item was undertaken but, in this context, mention will be made only of some features of interest in regard to the significant items-obsessional personality, emotional lability, depersonalization, and intelligence level.
The presence of an obsessional previous personality was a significantly favourable feature. There was a correlation between this type of personality and older age; of 71 cases aged 40 or below, 21% had obsessional personalities compared with 38% of 56 cases above this age. The obsessional personality has been described as a feature of the so-called " involutional depression ". Ten cases (28%) with this diagnosis occurred in this personality group, a higher proportion than in the series as a whole (21 cases or 17%). This diagnosis is usually reserved for depressions first appearing in later life but two of the cases diagnosed here as " involutional depression" had had previous attacks. The eight cases with no previous illnesses, an obsessional personality, and onset of depression over the age of 40, did not show any favourable trend, five falling into Group A and three into Group B. There was thus no evidence that the possession of an obsessional personality was favourable only in such a setting. In fact, those cases with a history of a previous illness had a better outcome than those without. The numbers were small for statistical validity but suggested that the possession of an obsessional personality was not only favourable in the depressions of later life. When obsessional personality was associated with good insight there was a strikingly favourable outcome. Out of 10 such cases, nine were completely symptom free. The other case was diagnosed as schizophrenia and possessed features later shown to be unfavourable.
Emotional lability was associated in this series with neurotic personality traits and an hysterical attitude to symptoms. With one exception some of these factors were present in all cases not socially recovered and this association appeared to account for the unfavourable outcome.
A rough and arbitrary division was made into mild and severe depersonalization, depending upon the degree to which personality was felt to be lost or changed, and upon the distress caused to the patient.
In all but two cases the depersonalization occurred in a setting of moderate or severe depression.
In 12 cases (50%) the symptom of depersonalization remained unchanged, although in five there was improvement in other spheres, particularly in the depressive affect. " Severe" symptoms dominated this group (nine cases). In the remaining instances, there was some improvement in the symptom in one case and in the others it cleared up. These were mainly mild feelings of unreality accompanying the affective disturbance, but in three instances they were severe.
In some cases psychometric investigations had been carried out to estimate intelligence, but in many no accurate estimations were made and the intelligence level was roughly assessed from school and work records with the help of simple tests of memory, comprehension, arithmetical ability, and general knowledge. Thus the interesting negative association of high intelligence with social recovery was not beyond question. The positive association of intelligence below average was less marked, but the figures, however questionable, were sufficiently striking to warrant further investigation. Discussion The investigation of trends in a restricted group is an approach with necessary limitations, being concerned only with general tendencies and utilizing artificially created items. In this investigation, clinical features were considered in isolation, the interplay between them and their varying significance in different settings being neglected. The practical value of the analysis is suggested by the scoring method of predicting outcome, which was surprisingly accurate for this series (79%). It is not suggested, however, that prognosis can be a matter of arithmetic, and no hope was entertained that an infallible guide would be provided. The contingent variables in a clinical problem are not additive, as might be suggested by this presentation. Clinical assessment must always be adapted to meet the needs of an individual case, but, though the results of this investigation cannot be conclusively applied to any one patient, they can be of practical assistance in the formulation, treatment, and prognosis by indicating the significance of certain features. There were many variable influences in treatment apart from the convulsive therapy, such as social therapy, occupational therapy, sedation, and personal contact with doctors and nurses but these were random influences and hence were ignored. The ' immediate" improvement was recorded two weeks after treatment, which was seldom given before the patient had been in hospital some weeks without improvement. Hence the clinical change recorded was likely to be connected with the induced convulsions.
In the extensive literature there are many contradictions regarding the indications for, and the results of, convulsive therapy, particularly in relation to the significance of particular clinical features. Comparison of the findings of this investigation with the results and opinions of other workers is not attempted in detail here, partly for reasons of space and partly because, owing to unknown variations in sampling and definition, and lack of uniform objective criteria for classifying improvement, such comparison would be of little value. Although there are marked differences of opinion, some support can be found in the published work for all the positive findings presented here, with the exception of the items " sudden onset " and " good insight ", which call for further mention.
Although the consensus of opinion is that in schizophrenia, treated by induced convulsions, a sudden onset of the illness is a favourable feature, there has been little discussion of this feature in illnesses particularly characterized by depression. The sample investigated here was largely comprised of cases diagnosed as " depression " and, setting aside the unreliability of information, it is difficult to account for the highly significant result regarding suddenness of onset in the absence of any support from other writers. It may be that the criteria of " acuteness" with a maximum of eight weeks was longer than in most studies. The only criterion discovered in other papers is that of four weeks given by Huston and Locher (1948a and b) . It may be, however, that this factor has not before been carefully studied on a sufficiently large group of cases.
The strikingly favourable results in cases with good insight have no parallels in the literature. Gordon (1946) mentioned the poor outcome in cases with impaired judgment and insight, but no other similar references have been found. Kalinowsky (1944 and 1948) considered that, for all psychotics, the greater the loss of contact with reality the better the prognosis, and he described poor results in cases with well preserved personalities. It is not clear what was meant by a "well preserved personality " but it is likely that it implied preservation of judgment and insight. A severe psychotic illness is not necessarily associated with loss of insight, however. Lewis (1934) found that in 61 cases of melancholia, insight was good in 14 and fair in 18, and he quoted Lange's statement that a more or less obscure awareness of illness was rarely absent even in the severest melancholia, and sometimes in the presence of paranoid delusions. In this series described, delusions were present in three cases with good insight.
It is of interest to compare the indications of prognosis suggested by this investigation with those put forward for cases, particularly suffering from depression, not treated by convulsive therapy. Lewis (1936a) , however, pointed out that in regard to " melancholia" there were no unequivocal prognostic signs, either as to the duration of the current attack or as to the subsequent history, and suggested that a study of the case as a whole was of more value than attention to details commonly stressed. A full review of the literature cannot be attempted and, while recognizing the danger of misrepresentation by over-simplification, a few points of special relevance will be discussed.
An attempt was made to discover prognostic factors in depression by a survey of some of the more important papers on this subject (Paskind, 1931 ;  Lewis and Hubbard, 1931 ; Strecker, Appel, Eyman, Farr, LaMar, Palmer, and Smith, 1931; Steen, 1933; Lewis, 1936b Lewis, , 1946 Anderson, 1936; Palmer and Sherman, 1938; Rennie, 1942; Drobnes, 1943 ; Lundquist, 1945; Malamud, Sands, Malamud, and Powers, 1949; Le Mappian, 1949 ).
There were many contradictory contentions but it was possible to find much common ground.
A family history of mental illness, age, and the occurrence of previous illnesses were of doubtful significance, though the occurrence of schizophrenia or eccentricity amongst relatives, and the onset of illness at an older age tended to be unfavourable.
An ill-adjusted personality presaged a poor outcome, especially if there was neurotic instability or hypochondriasis. Obsessional traits were regarded as being either of no significance or unfavourable. A favourable outcome was associated with a short illness, in which the onset had been sudden and precipitated by exogenic factors no longer active. Symptoms carrying a bad prognosis were mild depression, anxiety, depersonalization, nihilistic delusions, hysterical, and schizophrenic features. Most writers regarded all types of hypochondriasis as unfavourable, but Drobnes (1943) described findings similar to those of this investigation, mild hypochondriasis being a bad omen and severe bizarre somatic delusions carrying a good prognosis. In view of the absence of any reference to insight in the literature on convulsive therapy, it is of interest to note that Lewis (1936a) pointed out that denial of mental illness by the patient was often associated with a bad outcome, as in this series.
From this discussion it can be hazarded that, although in general prognostic indications with and without convulsive therapy appear to be similar, there do seem to be differences, particularly in regard to higher age groups with depressive symptoms and previous obsessional personality. Huston and Locher (1948a) compared treated and control groups of manic depressive cases and found that whereas in the control group there was a longer illness in the older age group when there were more severe symptoms, atypical features, and psychogenic onset, these findings were not applicable to the group given shock treatment.
Definitions
Family History.-The " family " included all blood relatives of four generations. There was often a lack of detailed, first-hand information in regard to psychological illness amongst relatives, and the diagnostic categories were thus, of necessity, inexact, no attempt being made to define the terms rigidly.
Neurotic Traits in Childhood.-The history of childhood behaviour included evidence of features such as temper tantrums, night terrors, enuresis, undue fearfulness, sleep-walking, stammering, nail-biting, or thumb-sucking. If three or more of these traits had been present, or any one to an extreme degree, the item was recorded as positive.
Neurotic Traits in Adult Life.-Manifestations of abnormal psychological reactions not amounting to definite illness, i.e., not necessitating treatment. Such traits were undue anxiety, timidity, specific fears, nightmares, food fads, and hypochondriacal worries. Any of these present to a marked degree qualified the patient for inclusion in this group.
Ill-adjusted Personality.-A person poorly adjusted in the sphere of work or social relationships: frequent changes of occupation and failures in marriage or friendships, due to emotional reasons, were the main factors considered. Evidence of discharge from work because of instability, frequent absenteeism, many changes of job, and fluctuation of wage-earning capacity, were all of importance.
Previous Personality.-Combinations of traits were investigated under headings of personality " types ", using well-known psychiatric terms, cyclothymic, schizoid, hysterical, obsessional, hypochondriacal, and psychopathic. In some cases, however, the terms were used in a more restricted sense than is customary. The " cyclothymic " group included persons who showed exaggerated affective reactions. In all these cases there was evidence of periods of gloominess, despondency, and pessimism, with or without irritability, all in the absence of an adequate exciting cause. The affective response was characteristically labile and the unhappy moods were usually, but not invariably, separated by intervals of normality or undue cheerfulness. " Schizoid " personalities were those in which there was evidence of difficulty in achieving normal emotional contacts with other people, their behaviour suggesting a valuation of inner experience greater than that of outer objects or people. They were " shut in ", dreamy, sensitive people, often eccentric, all with difficulties in personal relationships revealed by shy, reclusive behaviour. Persons were classified as " hysterical " if they were unduly responsive to the situation, especially if by their excessive response they could fulfil wishes of which they were hardly aware or evade what was painful in the situation (Lewis, 1946) . Their actions suggested an over-valuation of, and overindulgence in, phantasy, and showed the tendency to form personal relationships of a fleeting, superficial nature, and to behave histrionically. " Obsessional " personality was a grouping characterized by rigidity of behaviour patterns, the members being characteristically conscientious, scrupulous, clean and tidy to an extreme degree, either obstinate or submissive, and commonly troubled by doubts. Many showed minor obsessional traits such as unnecessary compulsive checking, counting, or touching, which were not complained of by the patient and did not interfere with his activities sufficiently to be classed as symptoms. Not all of these traits were present in each case but always there was the felt need for rigidity and order in some important aspect of life. A " hypochondriacal " person paid " a continuous attention to (his) state of health with or without the tendency to ascribe a disease to himself from insignificant signs " (Bleuler, 1924) . There was a persisting " body awareness not amounting to hypochondriasis, as defined later. "Psychopathic personality " was here used in a restricted sense being limited to " sociopathic personalities " (Curran and Mallinson, 1944) including inadequate people with shallow, changing, emotional reactions and a poverty of will-power and determination, the aggressive, explosive, amoral and often delinquent persons, and those eccentrics whose odd behaviour 279 group.bmj.com on June 7, 2017 -Published by http://jnnp.bmj.com/ Downloaded from brought them into conflict with society. These cases constituted in fact an extreme section of the ill-adjusted personalities.
Sudden Onset.-A rapid deterioration to the condition on admission, occurring within the space of eight weeks.
Physical Precipitation.-Organic illness or injury was associated with the onset of the mental disturbance. Such physical factors included febrile colds, tropical diseases, bronchitis, and loss of a leg.
Psychological Precipitation.-The onset of the illness was associated with psychological stress occasioned by disturbance in the environment. These disturbances, such as bereavement, marital problems, and difficulties at work, would have caused distress to a normal person but here led to an extreme reaction, manifest in illness.
Insight.-The capacity of a patient to understand the nature of his iliness: good insight implied a recognition of the " mental " or " psychological " quality, with some understanding of the more obvious factors in the causation.
Emotional Lability.-Rapid changes of mood occurring within the space of a few hours.
Self-reproach.-A falsely derogatory self-estimate, with self-blame, especially in regard to abilities or moral qualities.
Retardation.-Difficulty in thinking to an end and in initiating action, as manifest in talk and other behaviour.
Suicidal Attempts.-Efforts to injure the self in such a way that the subject might have expected death to ensue. In the distinction between histrionic behaviour and suicidal attempts, factors such as method, persistence, intelligence, were considered. Doubtful cases were here classed as being genuine.
Nihilistic Ideas.-Negation of the self or a part of the body.
Anxiety.-A subjective state of " expectation but not certainty of something unpleasant happening" (Lewis, 1936a) accompanied by objective signs such as tenseness of the musculature, perspiration, tremor, tachycardia, and restless movements. In this investigation the presence of such objective evidence was a sine qua non. Agitation, commonly described separately, was here included under the heading of anxiety.
Depersonalization.-The expression by a patient of a feeling of change in his relationship, as a person, to the outer world, as compared with a former state. This change was experienced as being either in himself or in the objects around him. All feelings of unreality were included under this head.
Hypochondriasis.-" Physically unjustified or exaggerated bodily complaints " (Brown, 1936) : an extreme form of the hypochondriacal personality trait defined earlier, distinguished by the fact that it was a feature of an illness, that caused a definite interference with a person's activities and well-being. The symptom either had not been present before the onset of the illness, or only in a much milder form. Three degrees of severity were recognized, varying from anxious preoccupation with, and over-concern about, body sensations experienced by " normal " people (mild), to belief in the existence of a physical illness (moderate), and settled conviction of gross physical illness usually incurable (severe).
Affective Incongruity.-Evidence of an emotional response not in keeping with the circumstances or topic of conversation.
Irrelevance in Speech.-A neglect of the usual logical sequences, occasioned by no external stimulus. In conversation topics were changed without any apparent meaningful connexion.
Hallucinations.-False perceptions related to auditory, olfactory, or visual senses. In a few cases it was difficult to assess whether sensations described were hallucinations, illusions, or vivid mental images. If there was any doubt the item was recorded as being negative.
Delusions.-Beliefs not justified by direct reference to the facts and not shakable by reason: hypochondriacal delusions were not included here as they came under the heading of hypochondriasis. The delusional ideas varied from misinterpretations of happenings in the environment, and attribution to such happenings a special reference to the subject, to beliefs of being influenced preternaturally, and paranoid delusions with a logically consistent system based on false premises.
Hysterical Attitude.-Symptoms, physical or psychological, associated with an excessive emotional response by which unconscious wishes were fulfilled or unpleasantness avoided. It was associated in almost all cases with hysterical personality traits and other psychoneurotic features. It was difficult to assess such reactions unequivocally and the accuracy of the figures was in doubt.
Obsessive Compulsive Symptoms.-A subjective experience of compulsion in regard to thought or action which was resisted by the patient, as being foreign to his personality.
Summary
An investigation was carried out in an attempt to establish more precise indications for convulsive therapy by means of a statistical assessment of the significance of individual clinical features in regard to the immediate outcome of treatment.
One hundred and fifty unselected cases were studied but, as there was reason to assume that treatment had been inadequate in some, 127 only were chosen for detailed analysis.
Statistical methods were employed to estimate
